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m&m 7 ] • t^i^ffflijitfess^js e ga«©## • 

[0 0 0 1 ] 



i 



1 1-3007333 



10 — 141379 

{CK^-So *»Wttt&IB«#Sa3BC^e>«;Stt# • fete 

[0 0 0 2] 

Ijfi(C^oTTGF-|SX-;t-77^ U - £M"*"&#S!3*B-?- (Bone morphog 
enetic protein : ^^BMPt^*) T'BMP - 2 £ B M P - 1 4 ^©^3* (£> 

Siil*««^S*lTVx« (WO 93/16099, W0 95/04819, W0 94/15949 $5 «fc t^N 
ature, vol. 368, 1994, p. 639-643) „ f£BM b: h M P 5 2 liN^SggtC T ^ - y 
*m^Z> 1 2 0J^;fr?>&£^fifrT*fe££#;t£;ftT&*J, ^©T^ gftBB#J 

[0 0 0 3] 

T#£i-£„ ^ne>©j|fl*«|^.«cge«©3S5iK:B9bT : b-etie>©^ i E^ 
>f ^-feSV^ti/v^n ^>f -7-T*fft)ti?SttS:*;ofcSejgC35)«#e)tiTV^S 0 
hLX\t. fc: hMP 5 2 tcB8LTti#gB^9 - 0 3 1 0 9 8 tiT^S. £ 

LTi±^ti *>©h^-#i im&mik<Dmi5\zmmz&€i-t & z. 

fK%ktffjt>tlX l^S e>tlT*> »; (Bone, vol. 19, 1996, p569-574) , * 
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*l & © ggsg \*m tin t> n x ^ ta v n 0 

[0 0 0 4] 

ttizjam-tzz. 1-&;bt3MP 5 2 #j^#^|gr<z> K*§-£ 

— >\Z&£>2> £?izzi K>&3£SILfc. 1 1 9 J££<fc U fc-6BB#[*BJ#I## 1 07 

FZMALfe±mM1tm^Tii hMP5 2#*#S:^:J|»3KS-&, £ <b fete 
>^«rfc^3&VN, BB#J*@S3«# 1 (Dm&nZ&A&t btM 

[0 0 0 5] 

m<s<gz.£iz, '&&izmftt LT<Dfritmmm&zm-tz>zi^z.*>ftT^^ 

iZSifrfrtob-f* Z.(DmAmt. ^<-Dfr<DffiB&Vk (MC3T3-E1, ATDC5) iZML 

m^t^'j^cDizMmzit^zm^^tmmmn^^-tzt^muL. *%m?t% 

[0 0 0 6] 

izm-tz* 

[0 0 0 7] 

*#§^ii, v -iz m-tz ma mco~ m ftmmz&t> 

Bi-r£o ^B|iCfeWSTGF-i3X-;\°-7 7 5 'J-illiBMP- 2. BMP 
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-4, BMP-5, BMP-6, BMP-7, BMP-12, BMP-13, B 
MP-14, thMP52, GDF-5, GDF-6, * 

[0 0 0 8] 

MP 5 2<Dft^mi?*)lt. K*g^CW^5BJ^BI*J##l ©7 5 ygeBE?!l8 
[0 0 0 9] 

T'i^jltfc^Il, gp®> S&fflflg, i«?L«r«yjl!|iriiaS:«vx-C»3K35-ft-B3e5e 
^SstcMfS. SMffifCte, S?J*iJ!Itt 1 -e^StiS t hMP 5 2 

#|8i8tt, S^S?J##i^SiiSt HMP5 2S*©1 l g^S 
^tf>75 y®?eS^Jt?8 3#B©*/;*-5M > £ 79 — >IC&;lfcBI#J3: 3- K"f £ 
DNAffi^J©N5KigJC^^*n>«:3- KtSDNA&^f tS^5X$ K©*l 
SSlCM-r§ 0 thMP5 2cDNAlt WO 9 3 / 1 6 O 9 9ffit® c DN A?: 
^t^7X5 F^^^-&iiDNAi:LT, f*J&M8P#©#£:si<y 
iftiiSJS (PCRi) &M^T*tMi0fc o ^ClT'MV^PCR&^teil^gED 
N A^fcJiRNA(D^*m^T$:3KBI#fF##4 ,6 8 3,1 9 5 tCffi*S*lT^S 

[0 0 10] 

*f§H^ii, BE?a*BH#J#-*§- 1 T*^£4x£75 7 t&B2#J S: n - KtSDNAI^J 
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*ft§fi?m*J®K-f >^;U-^a oI^filLfc^SP-Sepharose FF 

(77^-7^711) &J:tfSuperdex 200 P g#^A ( 7 7 ^ V 7*±) ICJ: 

H P L C ©RESOURCE RPC^^A ( T7 7 ^ x^> 7*±) ^Jit" 3 £ IC «}: »J $ ftfc 
[0 0 1 1 ] 

[0 0 12] 
[0013] 
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yy°)uz #a l «&ane$&i u l t mm t * s z. t ««7ft « „ 

[0014] 

T?ffi*fe#s:3Ki*-rs. AJimmnmut ut^jKii/w Ko^i/?;^^ 

[0 0 1 5] 

^JMSicagja m#i ASfe'j o. i~i o 4 v>r^n^^A$:-iir^tc 

[0 0 1 6] 

# • ^#^^{C^LTgE^n©^«H^-M^^-r>^U>^^S^I (insuli 
n-like growth factor-I) i$&mi$Mm't&Z.Z.lZj:*)ttm$bBk&mftT*&&. 
Z.(D£olZT GF - & -X-^-V 7 ^ V - IZMir S S0f (D i/*^>f > 
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[0017] 

immm) 

IZ& f Bg5££*i£ *j £>T-tt& 
[0 0 18] 

hMP 5 2 5§^/<^ 

( i ) ^mm t hMP 5 2 &mm%M*<Dm& 

*m<DT $ JmmmiZ&WtL, M hMP5 2J|i*##-*#&^/£LfcV%J:e>iC 
bTf^SSLfc. *»WTti, W09 6/3 3 2 1 5 ©HE*J*IB#f## 1 8E*CD:/ 
n U >*^$&^S«t hMP 5 2©8 3#gtf)^*-^-f >©U K> (TGC 
) &77i>ffi3F> (GCC) JC^g|L£„ 

75 7 ^£§^<£>gg|lju Current Protocols in Molecular Biology (John Wil 
ey & Sons, Inc.) }CfB«$ ftf- # U ;* =r - MW&Ktii (PCR) IC££^||& 
(section 8.5) @tt©3SJS##A£*lfc P C R :7^>f "7-- 0"H# 

fa) £fflv*sz:i:jcj: ytffcofco Lfcp c R^^-r v-©BE#ni, Afp^rnj 

^ ^ -Y V - £. L T BH^rj # ^ 2 £ J: # ffij ^ ^ ^ v - £ L T gH #|# # 3 t c IB 4£ L 

PCRte, W0 9 6/3 3 2 1 5i;|Ht$tltt:hMP5 2^/<^^- ( P K 
0T245) MDNA (lO^y^^A) hLT> H&*UM£l*T, AS^fRjfc £ 
^^f6j^^-rv--etl-etl 1 0 tfn^^, d NT P (0.45 U ^1/) , Mg C 1 2 

(2.55 V^)V) 5:LA Taq DNA jtf'J ;* ( 5 U. StSattt^^tt, 

* # n ^##RR013A) ^^tCiH^Si^JCfciJffJ&ofe. ^JSte, ^tt (941C. 

ffilBB&3tN coItHin dIIIT*mffc«, 1 . 5 %ffiHtj&7#n (FMC BioP 
roducts^t, ##ny#-S§-5170B) *r«SC*«r£ «fc U #11 U g lft<7)*<J 1 7 0 & 
^ £ J?fc S D N A £ ftSg L „ 
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[0019] 

hMP 5 2#§J^? (pK0T279) {£, ±fB©#&T-^M£^A L 
feNcoI-Hind III©DNA^&, W09 6/3 3 2 1 5 lCfB«$*l£ 
thMP52^/<^^- (PK0T245) £ afcjg L £ b: h M P 5 2 2§3^ ? # - (p 
K0T277) col-Hind 1 1 ITO £ ^SIlTe 3 £ {C J: *J «£0I L £ D JUfclft 
tCti, WO 96/33215 lCfH«£ fc: SMP 5 2^^K^ ( P K0T245 
) (D*-* *-*-T%tlZ&t£-?Z>MP 5 2 £tt$g;£ftME^3*lS 1 a c Z 7 
D=E-^-?:^ltt hMP 5 2£83l'<?#- ( P K0T277) £;fiilU 3. COM 
P5 2283|/<?#- (pK0T277) £$!lRgg|#?tN c o I £ H i n d 1 1 ivmitte. 1 
. 5%{£gfe*T**n-^ (FMC BioProductsfcL ft % n ^*#-^5170B) tf 1 !^^ 
»»C«J: »J#«iU Bfi5©*&2 7 1 7*a^*f^P,^SDNAWT^S:«fl8Lfc. 3© 
DNA^fc^M&iAlfc^l 7 OtSMODN A|$T>t£DNA Ligation Kit ( 
SSStttsS^tfc, n**##6021) SrM^TatilSS*, J^iteM P 5 2 

(PK0T279. 2.9kb) U XHS^^^X^Xll^ff^mtC^ 
1 0^2 H 5 BlC^ftbfc (Sft##^X#f«glFERM P-16625#) „ f^JgLfe 
#38ll!©#*#MP 5 2|j^K**-©£a£Hi^ftJ:, DNAi/-^i>t- (7 
r;i/v^y*±. alf) &js^t, s#j©^M#^A$*iT^-g> z. t £.£.mzn 

(2) 

KushnerPjCDi&ft:;!^ (Genetic Engineering, p. 17, El 

sevier(1978)) {C^ofeo EP*>, P K O T 2 7 9 $:g±^J|iW 3 1 1 0 ± 

[0 0 2 0] 

(1) 

*#§^©ga3tl§^^:MS$:ej(^S O Cigig (Bacto tryptone 20 g /U Bacto 
yeast extract 5 g /L, NaCl 0.5g/U MgCl 2 0.95 g/L, Glucose 3.6g/L) ~C 
ftjig^U (Bacto tryptone 20 g /L, Citric acid 4.3g/U K 2 HP0 4 
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4.675 g/L, KH 2 P0 4 1.275 g/L, NaCl 0.865 g/L, FeS0 4 -7H 2 0 100mg/L, CuS0 4 - 
5H 2 0 lmg/L, MnS0 4 -nH 2 0 0.5mg/L, CaCl 2 '2H 2 0 2 mg/L, Na^O^ 10H 2 0 0.225m 
g/L, (NH 4 ) 6 Mo ? 0 24 0. lmg/L, ZnS0 4 -7H 2 0 2.25mg/L, CoCl 2 '6H 2 0 6 mg/L, MgS0 4 
•7H 2 0 2.2 g/L, Thiamine HCl 5.0mg/L, Methionine 2 g/L, Glucose 3 g/L) 
5 HZttLMfoMMWL*: 1 0 0mL»JU 1 0 L(Z)ig#«^S^If#L&#<Dig 
*U *ff£ifaiiu«§ (OD 550 =50) izmh l vVHDmmx* J V ^Dt:;i/-/s 

-D-^>r#^ h tr^y i/ £ e>fcoD 550 # 150 5:gi§iT' 

(2) *EIK£fAtetf>ii§g 

_hfE#&lC«J; vmt>tlfrtgmmZ~&m* : £i?i-4 if- (LAB40-10RBFI, APV • 
zT-V>*±) IZ5 6 ObarV 3 mm-t^iliZ J: ijmi^^WL. Mvi>bT£fA# 

[0 0 2 1] 

3 mm 

(1) *jM£rA#tf)^tf: 

taJKU££fA<fc£ 1 MB.mt 5mM E DTA£-g-fr 2 OmM Tr i s-HCl| 
WW. (pH8.3) T'2H1^M, 3 0 0 0xgf3 0m 4X:-e5S>Ob. 
tl7^tfcjS$: 50iM NaCl, 6 4 mM D T T&t>* 5 mM E D T A fc-g- 

tf2 0iM Tr i s-HCl mffiWi. (p H 8 . 3 ) jW6c # & «r«<ffc V 

(2) e«©»5if 

f © nlMI^ 2 0 0 0 0 xgf 3 0 ^|^, 4 TC"T?38'fr L, ^ <D±?f $: tUHX b 
= #e>tltJli^2 0iH Tr i s-HCliW, pH8.3, 6Mm 10 
mM DTT, ImM E D T A T'^UKfc U fcSP- Sepharose FF (77 ^I/Vi/7tt) 
ML, |i!iagf?ftT*i5fe?Hfe* 0.4MAl%^J§*T'M$^t. 2 0m 
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H Tris-HClllE pH8.3, 6MM 0.5MM« UN EDT 
A, IOiN DTT-e^ffiffcUfcSuperdex 200pg (7T^V2/Ttt) Ts^fJ^mM 

(3) (U ^ 

±aBT*#e>*lfelEtt#*#Sa«©«»[lC9fP*© 50mMNa-Glyci 
n e PH9.8, 0.5 M^ife, 20 mM CHAPS, 3 mM G S S G (Wtft 

o 

(4) ffifil:%ofiftSfif©i|? 

U^-ZI/tV >y£tlf=.m,W*: 1 4«M NaH 2 P0 4 T2.8fif#«U 
tJumZfi-Dtco ^$:3 0 0 0xg2 0^OtIftfct, 0.0 5%TFAi:^i 
0 . 0 5%T F AfWtLT^V^t^HP L C ©RESOURCE 
RPC^j^A (^T^^i/Ttt) {CjfiU 0.0 5%TFA. 0~50%7th-h 

NaOH5:pH6.5^f,7 . 5 <Z>|StC«;« «fc "5 JCj|I^.^cjRj^itJRS:fe *<fc 0 fc. 
£fcjg$:l 0,0 0 0xgl OI$ra©ag4ye£fe0>fc«L 1 0mM^-e^3mg/mLlC^ 

(>r) 7^;»ii)«M 

DS-PAGEi:iiJfl|gLfci:l5, *& 1 4 KDa©#^M£^bfc. 

±12 (7) . (>f) £=ktf (?) JC^Stifeiie^J: *!§^<Z)#4#:SaK« 

N5^Sg*«#-K:BS^BB^rj##l "Ca^fP r o^e>*&*S 1 1 9 

[0 0 2 2] 
»J4 £&S*«JiStt©iltI/£ 
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*"J*mMM&M<£>®>'&mMm{zftit?z> ATDC 5 (RIKEN gene bank, rcb 
0565) h ft 5fetf>#^i!M £*£oMC 3 T 3 -E 1 (RIKEN GENE B 

ANK, RCB1126) <D 2 fill jfgf* Hfc, ±IEgfil07;^ U 7^^7 

ATDC 5^5%4^^I&«$:-g-t?D FJgtffi (Gibcofr) ROB-C26 
« 1 0%4^J£lM£^frMEM- a~ig:f& (Gibcott) tC 1 nl&fc »j 1 75ffl<D^ 

mvmmL. 2 4 9 u- m: 1 ^ i^* t y 1 iif oit, 5%co 2 . 
3 7ic&cT3 nmmmLtc* 

1 ^i^fcy o.s-ijn;*., 3Mb8i3*&w*&Lfc. 3Hra^ofct, ffl 

B&£PBS (20«MU >fifcg«8E % 150-M NaCl, pH7.4) 7? 2 ®&V\ 2 5 0 # 1© 

(0.2%NP-40. ImMMgClg) 2 l$H 3 7 "C {C« ^ 

, «#$tifc«BJte&#tfjWJte»»«±M&v>r ^n^a.-^C^L^& (10,000 

^I?SttOMiiO . 1 M glycine buffer, pH10.4, 1 «M Z u C 1 2 , 
1 mM M g C 1 2 tplZ%$MLf=.1feMfg. 1 0 mM©p-nitrophenyl phosphate 

Its 

•?-<£:fr£?£^4^&<5p-nitrophenol (pNp) 04 0 5 nmlZ £ £ IJR3fc|£C!>_t# 

A^r;i/*U 7*^7T*-1f?gtt (**M pNp/nin) £^ffit,£ 0 

HI C _L?jf (C D V "> T BCA protein assay kit (7 7^7i/7tt) ££Jt^T 
#>A?aS£:£#>, fifiS^fe U ©7^A U 7 * 7 ^ - f ffittSmol pNp 
/■in/«g protein^ LT^lBLfc, 
[0 0 2 3] 
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[0 0 2 4] 

BE#|## : 1 

K^'JO^S : 119 
gg#Jtf)§? : 7 ^ J m 

: tl h (Hobo sapiens) 

rnrnamm :tm&ji 

te<Ofi!38 :^Q'J >^6^^S^MMP 5 2 © 8 3 # g <Z> 2/ >©3 F> 
BB^'J : 

CCA CTA GCA ACT CGT CAG GGC AAG CGA CCC AGC AAG AAC CTT AAG GCT 48 
Pro Leu Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys Ala 

5 10 15 

CGC TGC AGT CGG AAG GCA CTG CAT GTC AAC TTC AAG GAC ATG GGC TGG 96 
Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp 

20 25 30 

GAC GAC TGG ATC ATC GCA CCC CTT GAG TAC GAG GCT TTC CAC TGC GAG 144 
Asp Asp Trp He lie Ala Pro Leu Glu Tyr Glu Ala Phe His Cys Glu 

35 40 45 

GGG CTG TGC GAG TTC CCA TTG CGC TCC CAC CTG GAG CCC ACG AAT CAT 192 
Gly Leu Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His 

50 55 60 

GCA GTC ATC CAG ACC CTG ATG AAC TCC ATG GAC CCC GAG TCC ACA CCA 240 
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Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr Pro 
65 70 75 80 

CCC ACC GCC TGT GTG CCC ACG CGA CTG AGT CCC ATC AGC ATC CTC TTC 288 
Pro Thr Ala Cys Val Pro Thr Arg Leu Ser Pro He Ser He Leu Phe 

85 90 95 

ATT GAC TCT GCC AAC AAC GTG GTG TAT AAG CAG TAT GAG GAC ATG GTC 336 
He Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val 

100 105 110 

GTG GAG TCG TGT GGC TGT AGG 357 
Val Glu Ser Cys Gly Cys Arg 
115 
[0 0 2 5] 

mm&* : 2 

@B#ftf>:R£ : 39 

mwam : mm 
mom : 

mmomm : momm 

MM : & L 

mmomm & l 

: 

CATGCCATGG ACCCCGAGTC CACACCACCC ACCGCCTGT 39 
[0 0 2 6] 

mtm^ : 3 

BE#I<Z>J*3 : 37 

mwom : mm 
mom : 

1 4 aiSE#¥ 11-3007333 
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MM : & L 
$L®& : & L 

mn(Dft& : ^AM^[BlPCR^7>f7- 
SE#I : 

CCCAAGCTTG CATGCCTGCC GGTCGACTAC CTACAGC 37 
[01] 

Ml (2) T-»e>tlfc*«9!©gaKCD|63g/<^^- (pK0T279) 
[02] 

flS^fc»#?SffiS:Jtia!Ufe^9 7t?*>»;, (A) (iMC3T3-ElMi:fc« 
(B) ttATDC5lJgiCfci-t§^ft^^t 0 EUfCfcV^T, £f*tli 
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